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Description
Field of the invention

[0001] The invention relates to a planet wheel carrier
for a planetary gear. Furthermore, the invention relates
to a planetary gear.

Background

[0002] A planetary gear comprises a planet wheel car-
rier, a sun shaft, agearring, and planet wheels supported
by the planet wheel carrier so that the planet wheels are
meshing with the sun shaft and with the gear ring. Bear-
ings of the planet wheels can be splash lubricated so that
the bearings are surrounded by droplets of oil when the
planetary gear is operating. It is also possible that the
bearings are lubricated with pressure-feed lubrication so
that the planet wheel carrier comprises oil channels for
conducting oil to the bearings. The pressure-feed lubri-
cation is advantageous because an oil circulation path
that comprises the above-mentioned oil channels can be
provided with an oil filter so as to keep the oil clean. Fur-
thermore, the oil circulation path can be provided with
temperature control means for controlling the tempera-
ture of the oil to be in a desired temperature range. Fur-
thermore, the above-mentioned oil channels can be de-
signed so that the oil is directed to most critical places in
the bearings and other parts of the planetary gear. An
inherent challenge related to pressure-feed lubrication
of the kind mentioned above is the need to supply oil from
a stationary part of a planetary gear to a rotating planet
wheel carrier. On one hand, oil leakage which takes place
in an oil supply connection between the stationary part
and the rotating planet wheel carrier should be so small
that sufficient oil pressure can be maintained in oil chan-
nels of the planet wheel carrier. On the other hand, an
oil supply connection where the leakage is sufficiently
small has its own challenges. In cases where the oil sup-
ply connection is contactless, clearances of the oil supply
connection between the stationary part and the rotating
planet wheel carrier have to be small and thus there is a
risk of unintentional mechanical contacts which may
damage the surfaces touching each other. In cases
where the oil supply connection comprises a seal ele-
ment having mechanical contacts with both the stationary
part and the rotating planet wheel carrier, the seal ele-
ment may increase the need for maintenance work and
thereby the operating costs of the planetary gear.
[0003] Publication CN202082374 describes a plane-
tary gearbox where an internal gear ring is arranged in
a box body, a planetary carrier is rotatably supported in
the box body with a cylindrical-surface bearing bush, and
planetary wheels are rotatably supported in the planetary
carrier with spherical bearing bushes and planetary
wheel shafts. The cylindrical-surface bearing bush acts
as an oil supply connection from the box body to the
planetary carrier.
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[0004] Publication CN105202169 describes a wind
power step-up gear box which comprises a box body, a
planetcarrier, asunwheel, planetwheels, and an annular
gear. At least one inner oil spray nozzle which sprays oil
to the sun wheel and at least one outer oil spray nozzle
which sprays oil to the annular gear are arranged on the
planet carrier. A first lubricating oil circuit which supplies
oil to the inner oil spray nozzle and to the outer oil spray
nozzle is arranged in the planet carrier. A first annular oil
groove which is communicated with the first lubricating
oil circuit is formed in the end surface of one end of the
planet carrier. The axis of the first annular oil groove and
the axis of the planet carrier coincide. An oil spray ring
is fixedly arranged on the box body, and one end of the
oil spray ring is inserted into the first annular oil groove.
The oil spray ring and the annular oil groove define a
closed annular oil tank. An oil supply circuit is arranged
on the box body, and an internal oil circuit which com-
municates the annular oil circuit and the oil supply circuit
is arranged in the oil spray ring.

Summary

[0005] The following presents a simplified summary in
order to provide a basic understanding of some aspects
of various invention embodiments. The summary is not
an extensive overview of the invention. It is neither in-
tended to identify key or critical elements of the invention
nor to delineate the scope of the invention. The following
summary merely presents some concepts of the inven-
tion in a simplified form as a prelude to a more detailed
description of exemplifying embodiments of the inven-
tion.

[0006] Inaccordance with the presentinvention, there
is provided a new planet wheel carrier for a planetary
gear. A planet wheel carrier according to the invention
comprises the features of claim 1.

[0007] The above-mentioned slide bearing is not only
abearing but also an oil supply connection from the frame
to the planet wheel carrier whereas the one or more con-
ical roller bearings receive both radial and axial forces
thus allowing the slide bearing to be simple and cost ef-
fective. The arrangement comprising the slide bearing
and the above-mentioned oil channels is suitable for im-
plementing pressure-feed lubrication for the bearings of
the planet wheels. The pressure-feed lubrication is ad-
vantageous especially when the bearings of the planet
wheels are slide bearings.

[0008] Inaccordance with the presentinvention, there
is provided also a new planetary gear that comprises:

- asun shaft,

- agearring,

- planet wheels, and

- aplanet wheel carrier according to the invention for
supporting the planet wheels so that the planet
wheels are meshing with the sun shaft and with the
gear ring.
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[0009] A number of exemplifying and non-limiting em-
bodiments of the invention are described in accompanied
dependent claims.

[0010] Various exemplifying and non-limiting embodi-
ments of the invention both as to constructions and to
methods of operation, together with additional objects
and advantages thereof, will be best understood from the
following description of specific exemplifying embodi-
ments when read in connection with the accompanying
drawings.

[0011] The verbs "to comprise" and "to include" are
used in this document as open limitations that neither
exclude nor require the existence of also un-recited fea-
tures. The features recited in the accompanied depend-
ent claims are mutually freely combinable unless other-
wise explicitly stated. Furthermore, it is to be understood
that the use of "a" or "an", i.e. a singular form, throughout
this document does not exclude a plurality.

Brief description of the figures

[0012] Exemplifying and non-limiting embodiments of
the invention and their advantages are explained in great-
er detail below in the sense of examples and with refer-
ence to the accompanying drawings, in which:

figure 1 illustrates a planetary gear according to an
exemplifying and non-limiting embodiment of the in-
vention,

figure 2 illustrates a planetary gear not being a part
of the invention, and

figure 3 illustrates a planetary gear according to an
exemplifying and non-limiting embodiment of the in-
vention.

Description of exemplifying and non-limiting embod-
iments

[0013] Figure 1 shows a section view of a planetary
gear according to an exemplifying and non-limiting em-
bodiment of the invention. The section is taken along a
section plane which is parallel with the yz-plane of a co-
ordinate system 199 and which coincides with the geo-
metric center line of the of the planetary gear. In figure
1, the geometric center line is depicted with a dash-and-
dot line. The planetary gear comprises a sun shaft 114,
agearring 115, planet wheels, and a planet wheel carrier
101 according to an exemplifying and non-limiting em-
bodiment of the invention for supporting the planet
wheels so that the planet wheels are meshing with the
sun shaft 114 and with the gear ring 115. Figure 1 shows
a section view of one of the planet wheels. The planet
wheel shown in figure 1 is denoted with a reference 116.
The number of the planet wheels can be for example 3,
4, 5, or 6. Increasing the number of the planet wheels
decreases torque transferred by each planet wheel and
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thereby smaller gear teeth are sufficient to transfer the
torque. Another way to see the effect of increasing the
number ofthe planetwheels is thatincreasing the number
of the planet wheels increases the amount of those of
the gear ring teeth and correspondingly the amount of
those of the planet wheel teeth as well as the amount of
those of the sun shaft teeth which, at each moment of
time, are involved in torque transfer. In many cases, the
outer diameter of the gear ring 115 can be smaller when
there are e.g. five planet wheels than when there are e.
g. four or three planet wheels.

[0014] The planet wheel carrier 101 comprises a car-
rier body 102 for supporting the shafts of the planet
wheels. Figure 1 shows a section view of the shaft of the
planet wheel 116. The shaft shown in figure 1 is denoted
with a reference 121. The carrier body 102 comprises a
connection section 126 that can be connected to an ex-
ternal mechanical system that can be, for example but
not necessarily, a rotor of a wind turbine. The carrier body
102 comprises a first end-section 111 for supporting first
ends of the shafts of the planet wheels and a second
end-section 112 for supporting second ends of the shafts
of the planet wheels. In this exemplifying case, the carrier
body 102 comprises a support structure 113 that con-
nects the first and second end-sections 111 and 112 to
each other in order to increase the mechanical stiffness
of the carrier body 102. The support structure 113 is lo-
cated between the first and second end-sections 111 and
112 in the axial direction and between the planet wheels
in the circumferential direction of the planet wheel carrier
101. The axial direction is parallel with the z-axis of the
coordinate system 199.

[0015] The carrierbody 102 and the shafts of the planet
wheels comprise oil channels for conducting oil to the
bearings of the planet wheels. In figure 1, an oil channel
of the carrier body 102 is denoted with a reference 103,
an oil channel of the shaft 121 of the planet wheel 116
is denoted with a reference 122, and the bearings of the
planet wheel 116 are denoted with references 117 and
118. In the exemplifying planetary gear illustrated in fig-
ure 1, the bearings of the planet wheels are cylindrical
roller bearings. The planet wheel carrier 101 comprises
a slide bearing 127 for rotatably supporting a first end
119 of the carrier body 102 with respect to a frame 123
of the planetary gear. Figure 1 shows a magnified view
of a figure portion 125 so as to illustrate the slide bearing
127. The slide bearing 127 comprises an oil channel 108
for conducting oil from an oil channel 124 of the frame
123 to the oil channel 103 of the carrier body 102. A part
of the oil supplied via the oil channel 124 of the frame
123 lubricates the slide bearing 127 and the rest of the
oilis delivered to the planetwheel carrier 101 and thereby
to the bearings of the planet wheels. Therefore, the slide
bearing 127 is used as an oil supply connection which
enables pressurized oil supply to the bearings of the plan-
et wheels. The planet wheel carrier 101 comprises con-
ical roller bearings for rotatably supporting a second end
120 of the carrier body 102 with respect to the frame 123.
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The conical roller bearings are capable of receiving axial
forces directed to the carrier body 102. Therefore, the
slide bearing 127 that supports the first end 119 of the
carrier body 102 can be simple and cost effective. In this
exemplifying case, the conical roller bearings comprise
axially successive firstand second conical roller bearings
109 and 110 whose coning angles open towards each
other. Thus, the combination of the conical roller bearings
109 and 110 is capable of receiving axial forces which
have the positive z-direction of the coordinate system
199 as well as axial forces which have the negative z-
direction of the coordinate system 199.

[0016] In the exemplifying case illustrated in figure 1,
the slide bearing 127 comprises two axially successive
bearing elements so that there is an axial gap between
the bearing elements. As shown by the magnified view
of the figure portion 125, the axial gap constitutes the oil
channel 108 for conducting oil from the oil channel 124
of the frame 123 to the oil channel 103 of the carrier body
102. One of the axially successive bearing elements
comprises bearing bushes 104 and 105 and the other
one of the bearing elements comprises bearing bushes
106 and 107. The bearing bushes 104-107 can be ac-
cording to known slide bearing technology. For example,
the bearing bushes 104 and 106 can be made of material
that is softer than the material of the bearing bushes 105
and 107. It is, however, also possible that the bearing
bushes 105 and 107 are made of material that is softer
than the material of the bearing bushes 104 and 106.
The softer material can be for example white metal and
the harder material can be for example steel. It is also
possible that the bearing bushes 104 and 106, or the
bearing bushes 105 and 107, are multilayer bearing
bushes each of which comprises a backing made of e.g.
steel, one or more intermediate layers made of one or
more suitable materials that are softer than the material
of the backing, and a surface coating for providing ap-
propriate sliding properties and wear resistance. ltis also
possible that a surface of the carrier body 102 is adapted
to act as a siding surface and each of the axially succes-
sive bearing elements comprises only one bearing bush.
It is, however, advantageous that all sliding surfaces of
the slide bearing 127 are implemented with replaceable
components such as the bearing bushes 104-107.
[0017] Figure 2 shows a section view of a planetary
gear notbeing a partof the invention. The section is taken
along a section plane which is parallel with the yz-plane
of a coordinate system 299 and which coincides with the
geometric centerline of the of the planetary gear. In figure
2, the geometric center line is depicted with a dash-and-
dot line. The planetary gear comprises a sun shaft 214,
agearring 215, planet wheels, and a planet wheel carrier
201 for supporting the planet wheels so that the planet
wheels are meshing with the sun shaft 214 and with the
gear ring 215. Figure 2 shows a section view of one of
the planet wheels. The planet wheel shown in figure 2 is
denoted with a reference 216.

[0018] The planet wheel carrier 201 comprises a car-
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rier body 202 for supporting the shafts of the planet
wheels. Figure 2 shows a section view of the shaft of the
planet wheel 216. The shaft shown in figure 2 is denoted
with a reference 221. The carrier body 202 comprises a
connection section 226 that can be connected to an ex-
ternal mechanical system that can be, for example but
not necessarily, a rotor of a wind turbine. The carrier body
202 and the shafts ofthe planetwheels comprise oilchan-
nels for conducting oil to the bearings of the planet
wheels. In figure 2, an oil channel of the carrier body 202
is denoted with a reference 203, an oil channel of the
shaft 221 of the planet wheel 216 is denoted with a ref-
erence 222, and the bearings of the planet wheel 216
are denoted with a reference 217. In the exemplifying
planetary gear illustrated in figure 2, the bearings of the
planet wheels are slide bearings which comprise radial
slide bearing sections and axial slide bearing sections.
The slide bearings of the planet wheels can be according
to known slide bearing technology. The slide bearings of
the planet wheels make it possible to reduce the diame-
ters of the sun shaft 214, the planet wheels, and the gear
ring 215 compared to a planetary gear whose planet
wheels are supported with rolling bearings because slide
bearings need less roomin the radial direction thanrolling
bearings with the same bearing capacity would do.
[0019] The planet wheel carrier 201 comprises a slide
bearing 227 for rotatably supporting a first end 219 of the
carrier body 202 with respect to a frame 223 of the plan-
etary gear. Figure 2 shows a magnified view of a figure
portion 225 so as to illustrate the slide bearing 227. The
slide bearing 227 comprises oil channels 208 for con-
ducting oil from an oil channel 224 of the frame 223 to
the oil channel 203 of the carrier body 202. A part of the
oil supplied via the oil channel 224 of the frame 223 lu-
bricates the slide bearing 227 and the rest of the oil is
delivered to the planet wheel carrier 201 and thereby to
the slide bearings of the planet wheels. Therefore, the
slide bearing 227 is used as an oil supply connection
which enables pressurized oil supply to the slide bearings
of the planet wheels. The planet wheel carrier 201 com-
prises conical roller bearings for rotatably supporting a
second end 220 of the carrier body 202 with respect to
the frame 223. The conical roller bearings are capable
of receiving axial forces directed to the carrier body 202.
Therefore, the slide bearing 227 that supports the first
end 219 of the carrier body 202 can be simple and cost
effective.

[0020] Inthisexemplifying case, the conical roller bear-
ings comprise axially successive first and second conical
roller bearings 209 and 210 whose coning angles open
towards each other. Thus, the combination of the conical
roller bearings 209 and 210 is capable to receive axial
forces which have the positive z-direction of the coordi-
nate system 299 as well as axial forces which have the
negative z-direction of the coordinate system 299.
[0021] In the exemplifying case illustrated in figure 2,
the sliding surfaces of the slide bearing 227 comprise
circumferential grooves and the slide bearing 227 com-
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prises radial apertures for conducting oil from the channel
224 of the frame 223 to the circumferential grooves and
for conducting oil from the circumferential grooves to the
oil channel 203 of the carrier body 202. It is also possible
that only one of the sliding surfaces of the slide bearing
227 comprises a circumferential groove. As shown by
the magnified view of the figure portion 225, the circum-
ferential grooves and the radial apertures of the slide
bearing 227 constitute the oil channels 208 for conduct-
ing oil from the oil channel 224 of the frame 223 to the
oil channel 203 of the carrier body 202. The slide bearing
227 comprises bearing bushes 204 and 205. The bearing
bushes 204 and 205 can be according to known slide
bearing technology. For example, the bearing bush 204
can be made of material that is softer than the material
of the bearing bush 205. It is, however, also possible that
the bearing bush 205 is made of material that is softer
than the material of the bearing bush 204. The softer
material can be for example white metal and the harder
material can be for example steel. Itis also possible that
the bearing bush 204, or the bearing bush 205, is a mul-
tilayer bearing bush which comprises a backing made of
e.g. steel, one or more intermediate layers made of one
or more suitable materials that are softer than the material
of the backing, and a surface coating for providing ap-
propriate sliding properties and wear resistance. Itis also
possible that a surface of the carrier body 202 is adapted
to act as a siding surface and the slide bearing 227 com-
prises only one bearing bush 204. It is, however, advan-
tageous that both sliding surfaces of the slide bearing
227 are implemented with replaceable components such
as the bearing bushes 204 and 205.

[0022] Figure 3 shows a section view of a planetary
gear according to an exemplifying and non-limiting em-
bodiment of the invention. The section is taken along a
section plane which is parallel with the yz-plane of a co-
ordinate system 399 and which coincides with the geo-
metric center line of the of the planetary gear. In figure
3, the geometric center line is depicted with a dash-and-
dot line. The planetary gear comprises a sun shaft 314,
agearring 315, planet wheels, and a planet wheel carrier
301 according to an exemplifying embodiment of the in-
vention for supporting the planet wheels so that the planet
wheels are meshing with the sun shaft 314 and with the
gear ring 315. Figure 3 shows a section view of one of
the planet wheels. The planet wheel shown in figure 3 is
denoted with a reference 316.

[0023] The planet wheel carrier 301 comprises a car-
rier body 302 for supporting the shafts of the planet
wheels. Figure 3 shows a section view of the shaft of the
planet wheel 316. The shaft shown in figure 3 is denoted
with a reference 321. The carrier body 302 and the shafts
ofthe planet wheels comprise oil channels for conducting
oil to the bearings of the planet wheels. In figure 3, an oll
channel of the carrier body 302 is denoted with a refer-
ence 303 and an oil channel of the shaft 321 of the planet
wheel 316 is denoted with a reference 322. The planet
wheel carrier 301 comprises a slide bearing 327 for ro-
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tatably supporting a first end 319 of the carrier body 302
with respect to a frame 323 of the planetary gear. Figure
3 shows a magnified view of a figure portion 325 so as
to illustrate the slide bearing 327. The slide bearing 327
comprises oil channels 308 for conducting oil from an oil
channel 324 of the frame 323 to the oil channel 303 of
the carrier body 302. A part of the oil supplied via the oil
channel 324 of the frame 323 lubricates the slide bearing
327 and the rest of the oil is delivered to the planet wheel
carrier 301 and thereby to the bearings of the planet
wheels. Therefore, the slide bearing 327 is used as an
oil supply connection which enables pressurized oil sup-
ply to the bearings of the planet wheels. The planet wheel
carrier 301 comprises conical roller bearings for rotatably
supporting a second end 320 of the carrier body 302 with
respect to the frame 323.

[0024] In the exemplifying case illustrated in figure 3,
the slide bearing 327 comprises a bearing bush 304 that
is rotatable with respect to the frame 323 and/or with
respect to the carrier body 302. The bearing bush 304
comprises radial apertures which constitute the oil chan-
nels 308 for conducting oil from the oil channel 324 of
the frame 323 to the oil channel 303 of the carrier body
302. In this exemplifying case, a surface of the carrier
body 302 is adapted to act as a sliding surface of the
slide bearing 327 and/or a surface of the frame 323 is
adapted to act as a sliding surface of the slide bearing
327. Correspondingly, an inner surface of the bearing
bush 304 constitutes a sliding surface of the slide bearing
and/or an outer surface of the bearing bush 304 consti-
tutes a sliding surface of the slide bearing.

[0025] It is worth noting that the planetary gears illus-
trated in figures 1, 2, and 3 are non-limiting examples
only. For example the slide bearing supporting the planet
wheel carrier may comprise two or more axially succes-
sive inner bearing bushes and a single outer bearing bush
which has radial oil channels. It is also possible that the
slide bearing comprises two or more axially successive
outer bearing bushes and a single inner bearing bush
which has radial oil channels. It is also possible that the
slide bearing comprises two or more axially successive
bearing bushes attached to the frame of the planetary
gear and a surface of the carrier body of the planet wheel
carrier is arranged to act as another sliding surface of
the slide bearing. Itis also possible that the slide bearing
comprises a bearing bush having radial oil channels and
a circumferential groove and being attached to the frame
of the planetary gear, and a surface of the carrier body
of the planet wheel carrier is arranged to act as another
sliding surface of the slide bearing. Itis also possible that
the slide bearing comprises a bearing bush comprising
radial oil channels and attached to the frame of the plan-
etary gear, and a surface of the carrier body of the planet
wheel carrier is arranged to act as another sliding surface
of the slide bearing and the surface of the carrier body
comprises a circumferential groove for receiving oil. It is
also possible that one or more bearing bushes of the kind
mentioned above is/are attached to the carrier body of
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the planet wheel carrier and a surface of the frame is
arranged to act as another sliding surface of the slide
bearing. As evident in light of the above-presented ex-
amples, the principle of using the above-mentioned slide
bearing not only as a bearing but also as an oil supply
connection from the frame to the planet wheel carrier is
applicable with a number of different slide bearing struc-
tures.

[0026] In the exemplifying cases illustrated in figures
1, 2, and 3, the gear ring is stationary and the planet
wheel carrier and the sun shaft are rotatable. It is also
possible that the sun shaft is stationary and the planet
wheel carrier and the gear ring are rotatable.

Claims

1. Aplanetwheelcarrier (101, 301)for a planetary gear,
the planet wheel carrier comprising:

- a carrier body (102, 302) for supporting shafts
of planetwheels ofthe planetary gear, the carrier
body and the shafts of the planet wheels com-
prising oil channels (103, 203) for conducting oil
to bearings of the planet wheels, and

- aslide bearing (127, 327) for rotatably support-
ing a first end (119, 319) of the carrier body with
respect to a frame of the planetary gear,

wherein the slide bearing comprises at least one oil
channel (108, 308) for conducting oil from at least
one oil channel of the frame of the planetary gear to
the oil channels of the carrier body, characterized
in that the planet wheel carrier comprises one or
more conical roller bearings (109, 110 309, 310) for
rotatably supporting a second end (120 320) of the
carrier body with respect to the frame of the planetary
gear and for receiving an axial force directed to the
carrier body, and the slide bearing (127, 327) com-
prises two axially successive bearing elements and
an axial gap between the bearing elements consti-
tutes the oil channel (108, 308) of the slide bearing.

2. Aplanet wheel carrier according to claim 1, wherein
the slide bearing (327) comprises a bearing bush
(304) comprising radial apertures constituting the oil
channels (308) of the slide bearing, and a surface of
the carrier body constitutes a sliding surface of the
slide bearing.

3. Aplanet wheel carrier according to claim 1, wherein
the slide bearing (327) comprises a bearing bush
(304) comprising radial apertures constituting the oil
channels (308) of the slide bearing, and an outer
surface of the bearing bush constitutes a sliding sur-
face of the slide bearing.

4. A planet wheel carrier according to claim 3, wherein
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an inner surface of the bearing bush constitutes an-
other sliding surface of the slide bearing.

5. Aplanetwheelcarrier according to any of claims 1-4,
wherein the conical roller bearings (109, 110, 309,
310) comprise axially successive first and second
conical roller bearings whose coning angles open
towards each other.

6. Aplanetwheelcarrier according to any of claims 1-5,
wherein the carrier body (102, 302) comprises:

- a first end-section (111) for supporting first
ends of the shafts of the planet wheels,

- a second end-section (112) for supporting sec-
ond ends of the shafts of the planet wheels, and
- a support structure (113) connecting the first
and second end-sections to each other and lo-
cated between the firstand second end-sections
in an axial direction and between the planet
wheelsin a circumferential direction of the planet
wheel carrier.

7. Aplanetwheelcarrier according to any of claims 1-6,
wherein the planetwheel carrieris configured to sup-
port at least three planet wheels.

8. A planetary gear comprising:

- a sun shaft (114, 314),

-agearring (115, 315),

- planet wheels (116, 316), and

- a planet wheel carrier (101, 301) according to
any of claims 1-7 for supporting the planet
wheels so that the planet wheels are meshing
with the sun shaft and with the gear ring.

9. A planetary gear according to claim 8, wherein the

bearings of the planet wheels are slide bearings
(217).

10. A planetary gear according to claim 8, wherein the
bearings of the planet wheels are roller bearings
(117, 118).

Patentanspriiche

1. Planetenradtrager (101, 301) fir ein Planetengetrie-
be, wobei der Planetenradtrager Folgendes um-
fasst:

- einen Tragerkorper (102, 302) zum Lagern der
Wellen von Planetenradern des Planetengetrie-
bes, wobei der Tragerkorper und die Wellen der
Planetenrader Olkanale (103, 203) umfassen,
um Ol zu den Lagern der Planetenréader zu lei-
ten, und
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- ein Gleitlager (127, 327) zum drehbaren La-
gern eines ersten Endes (119, 319) des Trager-
korpers in Bezug zum Rahmen des Planeten-
getriebes,

wobei das Gleitlager mindestens einen Olkanal
(108, 308) umfasst, um Ol von mindestens einem
Olkanal des Rahmens des Planetengetriebes zu den
Olkanalen des Tragerkérpers zu leiten, dadurch ge-
kennzeichnet, dass der Planetenradtrager ein oder
mehrere Kegelrollenlager (109, 110, 309, 310) um-
fasst, um ein zweites Ende (120, 320) des Trager-
kérpers in Bezug zum Rahmen des Planetengetrie-
bes drehbarzu lagern und eine auf den Tragerkdrper
gerichtete Axialkraft aufzunehmen, und wobei das
Gleitlager (127, 327) zwei axial aufeinanderfolgende
Lagerelemente umfasst und ein axialer Spalt zwi-
schen den Lagerelementen den Olkanal (108, 308)
des Gleitlagers bildet.

Planetenradtrager nach Anspruch 1, wobei das
Gleitlager (327) eine Lagerbuchse (304) umfasst,
die radiale Offnungen umfasst, welche die Olkanale
(308) des Gleitlagers bilden, und wobei eine Flache
des Tragerkorpers eine Gleitflache des Gleitlagers
bildet.

Planetenradtrager nach Anspruch 1, wobei das
Gleitlager (327) eine Lagerbuchse (304) umfasst,
die radiale Offnungen umfasst, welche die Olkanale
(308) des Gleitlagers bilden, und wobei eine Auf3en-
flache der Lagerbuchse eine Gleitflache des Gleit-
lagers bildet.

Planetenradtrager nach Anspruch 3, wobei eine In-
nenflache der Lagerbuchse eine weitere Gleitflache
des Gleitlagers bildet.

Planetenradtrager nach einem der Anspriiche 1-4,
wobei die Kegelrollenlager (109, 110, 309, 310) ein
axial aufeinanderfolgendes erstes und zweites Ke-
gelrollenlager umfassen, deren Kegelwinkel zuein-
ander gedffnet sind.

Planetenradtrager nach einem der Anspriiche 1-5,
wobei der Tragerkorper (102, 302) Folgendes um-
fasst:

- einen ersten Endabschnitt (111) zum Lagern
der ersten Enden der Wellen der Planetenrader,
- einen zweiten Endabschnitt (112) zum Lagern
der zweiten Enden der Wellen der Planetenra-
der und

- eine Stutzstruktur (113), welche die ersten und
zweiten Endabschnitte miteinander verbindet
und in Axialrichtung zwischen dem ersten und
zweiten Endabschnitt und in Umfangsrichtung
des Planetenradtragers zwischen den Plane-
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10.

tenradern angeordnet ist.

Planetenradtrager nach einem der Anspriiche 1-6,
wobei der Planetenradtrager dazu ausgelegt ist,
mindestens drei Planetenrader zu lagern.

Planetengetriebe, Folgendes umfassend:

- eine Sonnenwelle (114, 314),

- einen Zahnkranz (115, 315),

- Planetenrader (116, 316) und

- einen Planetenradtrager (101, 301) nach ei-
nem der Anspriiche 1-7 zum Lagern der Plane-
tenrader, sodass die Planetenrader in die Son-
nenwelle und den Zahnkranz eingreifen.

Planetengetriebe nach Anspruch 8, wobei die Lager
der Planetenrader Gleitlager (217) sind.

Planetengetriebe nach Anspruch 8, wobei die Lager
der Planetenrader Walzlager (117, 118) sind.

Revendications

1.

Support de roues planétaires (101, 301) pour un en-
grenage planétaire, le support de roues planétaires
comprenant :

- un corps de support (102, 302) pour supporter
les arbres des roues planétaires de 'engrenage
planétaire, le corps de support et les arbres des
roues planétaires comprenant des canauxd’hui-
le (103, 203) pour acheminer I'huile vers les pa-
liers des roues planétaires, et

- un palier a glissement (127, 327) pour suppor-
terenrotation une premiére extrémité (119, 319)
du corps de support par rapport a un cadre de
I’engrenage planétaire,

dans lequel le palier a glissement comprend au
moins un canal d’huile (108, 308) pour acheminer
I’huile d’au moins un canal d’huile du cadre de I'en-
grenage planétaire aux canaux d’huile du corps de
support, caractérisé en ce que le support de roues
planétaires comprend un ou plusieurs paliers a rou-
leaux coniques (109, 110, 309, 310) pour supporter
en rotation une seconde extrémité (120, 320) du
corps de support par rapport au cadre de I'engrena-
ge planétaire et pour recevoir une force axiale dirigée
vers le corps de support, et le palier a glissement
(127, 327) comprend deux éléments de palier axia-
lement successifs et un espace axial entre les élé-
ments de palier constitue le canal d’huile (108, 308)
du palier a glissement.

Support de roues planétaires selon la revendication
1, dans lequel le palier a glissement (327) comprend
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un coussinet de palier (304) comportant des ouver-
tures radiales constituant les canaux d’huile (308)
du palier a glissement, et une surface du corps de
support constitue une surface de glissement du pa-
lier a glissement.

Support de roues planétaires selon la revendication
1, dans lequel le palier a glissement (327) comprend
un coussinet de palier (304) comportant des ouver-
tures radiales constituant les canaux d’huile (308)
du palier a glissement, et une surface extérieure du
coussinet de palier constitue une surface de glisse-
ment du palier a glissement.

Support de roues planétaires selon la revendication
3, dans lequel une surface intérieure du coussinet
de palier constitue une autre surface de glissement
du palier a glissement.

Supportde roues planétaires selon 'une quelconque
des revendications 1 a 4, dans lequel les paliers a
rouleaux coniques (109, 110, 309, 310) compren-
nent un premier et un second palier a rouleaux co-
niques axialement successifs et dont les angles de
conicité s’ouvrent I'un vers l'autre.

Supportde roues planétaires selon 'une quelconque
des revendications 1 a 5, dans lequel le corps de
support (102, 302) comprend :

- une premiere section d’extrémité (111) pour
supporter les premiéres extrémités des arbres
des roues planétaires,

- une seconde section d’extrémité (112) pour
supporter les secondes extrémités des arbres
des roues planétaires, et

- une structure de support (113) reliant la pre-
miére et la seconde section d’extrémité l'une a
l'autre et située entre la premiére et la seconde
section d’extrémité dans une direction axiale et
entre les roues planétaires dans une direction
circonférentielle du support de roues planétai-
res.

Supportde roues planétaires selon I'une quelconque
des revendications 1 a 6, le support de roues plané-
taires étant configuré pour supporter au moins trois
roues planétaires.

Engrenage planétaire comprenant :

- un arbre planétaire (114, 314),

- une couronne dentée (115, 315),

- des roues planétaires (116, 316), et

- un support de roues planétaires (101, 301) se-
lon 'une quelconque des revendications 1 a 7
pour supporter les roues planétaires de maniére
ace que les roues planétaires s’engrénent avec
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I'arbre planétaire et avec la couronne dentée.

9. Engrenage planétaire selon la revendication 8, dans

lequel les paliers des roues planétaires sont des pa-
liers a glissement (217).

10. Engrenage planétaire selon la revendication 8, dans

lequel les paliers des roues planétaires sont des pa-
liers a rouleaux (117, 118).
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